Derived Data Display Adjustment System 



Background of the Invention 

The present invention relates to a system for adjusting 
a displayed image showing analysis results by graphically 
displaying a plurality of data stored in a computer, while at 
the same time, calculating the derived data and displaying the 
data so that image elements will not overlap on the screen. 

It is well known in the related art that detected data 
obtained by analysis apparatus is stored in a computer and the 
analysis results are finally executed in a report form as a 
result of computer operation by displaying the data on a display 
or processing the data. In thermal analysis, which is one field 
of physical analysis, it is performed as a routine operation 
to input and store the detected data in a computer, graphically 
display the data on a display to understand and analyze the 
detection results, and calculate and graphically display the 
derived data from the detected data. That is to say, each detector 
and the computer are connected by a data line, and a program 
for thermal analysis data processing is prepared in a memory 
of the computer, which has an operational function of performing 
calculation or statistical processing of various derived data 
calculated from the detected data, and a function of displaying 
the various obtained data on a display, and thus, with the 
analysis apparatus therefore being constituted by the whole 
system including the detection means, the computer and 



peripheral equipment. 

Now, a Differential Scanning Calorimeter (DSC) , which 
is a typical measuring method of thermal analysis, is widely 
adopted in analysis of sample melting, glass transitions, heat 
history, crystallization, hardening reaction. Curie point, 
oxidation stability, heat instability and so on. Calculation 
of derived data and its graphical display will be described 
using a method stipulated in JIS K 7121 for calculating an 
extrapolated melting start temperature for plastic from a DSC 
cuirve as an example. An extrapolated melting start temperature 
is obtained as a temperature corresponding to a point of 
intersection of a tangent for a stable region of a lower 
temperature side of a DSC curve and a tangent in the vicinity 
of the maximiun inclination on the lower temperature side of 
the curve. In a method that is well known and broadly utilized, 
when the DSC curve shown in FIG. 4A is displayed, when the user 
determines points (mark x) on the screen for stable regions 
what positioned on both side of inflection, and specifies these 
points, the computer calculates tangents occurring at these 
points and displays these tangents . X-axis coordinate values 
for points where two tangents intersect , i.e. temperature values, 
are then displayed as numerical values in the vicinity of these 
intersecting points. When this derived data is graphically 
displayed on a display using analysis apparatus and this is 
being finished off by adjusting the displaying of a graphical 
report, it is necessary for the user to make the following 



designations at the computer. 

1) Which type of derived data should be calculated within a 
plurality of different type of derived data? 

2) Which derived data should be calculated within a plurality 
of data? (It is customary to display a plurality of items of 
data in a superimposed manner for comparison in this analysis. 
Refer to FIG. 4B) . 

s , 3) Specifying a necessary parameter for calculating derived 

ji,; data such as calculation range and calculation point. 

4) Adjustment after calculating derived data by fine adjusting 
d derived data, preventing derived data and original data from 

overlapping on the screen and etc. 
h| However, with this related derived data calculating user 

interface, after selecting which of calculation of the derived 
p data or adjustment of the derived data is to be performed using 

some kind of method, the target is then designated (which 

calculation source data or which derived data) and the operation 

(derived data calculation or derived data adjustment) is carried 

out . 

There are several methods for selecting calculation of derived 
data or adjustment of derived data. 

(A) A method for allowing a user to specify calculation or 
adjustment clearly by displaying a selection screen such as 
a menu. 

■ (B) A method wherein adjustment mode is normally on and a user 
can specify calculation mode when it is wished to perform 
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calculations - 

For example, in the case of method (B) , a DSC interpolated 
melting start temperature calculation is performed. When 
results for this interpolated melting start point temperature 
calculation are superimposed with the DSC curve andare displayed 
in a manner which is difficult to see, the procedure that is 
performed in the case of adjusting the position of displaying 
the interpolated melting start temperature calculation results 
to overcome this is shown in FIG. 5. 

(1) A user moves a point on the original DSC curve and clicks. 
(This enables the calculation source data to be specif ied. ) [Step 
1 (SI)] 

(2) The user selects interpolated temperature calculation on 
a menu. (This enables the derived data type to be calculated 
to be specified, and at this time, analysis apparatus is in 
a state capable of receiving a calculation. ) [Step 2 (S2)] 

(3 ) An analysis apparatus displays a cursor in the X-Y direction 
specifying the point on the DSC curve specified in step 1 . (This 
means that a calculating interface is displayed. ) [Step 3 (S3) ] 

(4) Auser specify two points (X-Y axis) constituting the origins 
of the interpolated melting start temperature calculation on 
the DSC curve using a cursor. (This specifies parameters which 
are necessary for calculating derived data.) [Step 4 (S4) ] 

( 5 ) As specified above , an analysis apparatus calculates derived 
data and numerically displays the calculation results near 
points of intersection. [Step 5 (S5) ] 



(6) When interpolated temperature calculations other than 
interpolated melting start temperature calculations such as 
interpolated crystallization start temperatures etc. are 
successively made using the same DSC curve, (5) and (6) are 
repeated, and if a desired calculation finishes, the user 
designates ending of calculations using the menu and calculation 
mode ends. The analysis apparatus then goes back to adjustment 
mode. [Step 6 (S6) ] 

H= (7) If the derived data calculated need to be adjusted, go to 

O Step 7 (S7) . 

ill If not, the operation can be terminated. 

ill (8) In this situation, it is necessary to adjust the derived 

PJ 

SI data because the display of interpolated melting start 

is* 

flJ temperatures etc. interferes with the displaying of other DSC 

P 

M curves . An adjustment user interface is therefore prepared where 

a. 

adjustment mode is automatically entered when calculation mode 
ends. [Step 7] 

(9) The user then moves the point for the interpolated melting 
start temperature displayed numerically and clicks. (This 
enables derived data to be specified.) [Step 8 (S8)] 

(10) The user moves the interpolated melting start temperature 
display to a place where the DSC curve does not overlap so as 
not to obstruct graphical display. (This operation is the 
inputting of adjustment parameters [Step 9 (S9)] and adjustment 
after calculating the derived data [Step 10 (SIO) ] ) . 

(11) Operation (9) and (10) are repeated when adjusting of other 
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derived data is carried out and the operation is completed when 
the adjustment has been done. 

When calculating the interpolated melting start 
temperature for other DSC curves , go back to the start and repeat 
the operation from (1) to (11) . 

When analyzing, it is well performed to create the same 
type of derived data for a plurality of data to be compared. 
In the case of the related art, the designation of the necessary 
parameters [step 4] for calculating a selection [step 2] of 
a derived data type is carried out after first implementing 
designation [stepl] as to whether or not to perform calculations 
on derived data, and which data to perform calculations on. 
When calculations are then performed for the same derived data 
with respect to other data, alterations are again performed 
after designating other interfering data from when 
calculation/adjustment of the derived data is completed with 
respect to this data. In the aforementioned example, it is 
necessary to repeat the operation from (1) to (11) for every 
DSC curve , so that when calculating derived data for many curves , 
it takes time to perform the above operation every time. 

Summary of the Invention 

It is an object of the present invention to provide a 
derived data display adjustment system that enables easy 

operation and makes an operation from data selection to creating 
a desired graphical display less troublesome and time consuming. 
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at the time of graphical display of a plurality of items of 
data with the derived data added to the display. 

With a derived data display adjustment system of the 
present invention, when derived data calculation or derived 
data adjustment is executed, selection of new graph elements 
to be subjected to derived data calculation or derived data 
adjustment is possible, with a derived data calculation user 
interface being displayed when selected graph elements are 
computable, and with a derived data adjustment user interface 
being displayed when computation is not possible. 

Further, when a graphic element is selected and specified 
in the analyzing process, a possible process to be performed 
for said graphic element at the state as set in a computer will 
be specified, and a user interface to perform said process will 
be displayed. 

Brief Description of the Drawings 

FIG. 1 is a view showing the basic configuration of the 
derived data display adjustment systemof the present invention. 

FIG. 2 is a flowchart showing the operation flow of an 
analysis apparatus of the present invention. 

FIG . 3A-3B are diagrams illustrating a graph display when 
derived data is interpolated melting starting temperature and 
A is a graph of one data and B is a graph of a plurality of 
data. 

FIG. 4A-4F are view showing an example where changes in 



a graphical display in the case of the calculation/adjustment 
of derived data of the present invention are fore where derived 
data is interpolated melting start temperatures. 

FIG. 5 is a flowchart showing the operation flow of a 
method of a related graphical display adjustment system. 

Detailed Description of the Invention 

The present invention therefore sets out to provide a 
derived data display adjustment system that when derived data 
of a plurality of data is created to be compared, enables a 
change between a calculation mode or adjustment mode for other 
derived data at operational turning points and a flexible and 
easy operation by making operation less restrictive than in 
the related method where, if an operation for a derived data 
in calculation mode or adjustment mode is started once, it is 
impossible to change to any other process in a different mode 
unless a series of fixed operations of calculation or adjustment 
are started and finished, so that it is necessary to go back 
to a first step and repeat a whole process. Namely, a mechanism 
is provided for making it possible to select graphical elements 
at a time where a calculation of derived data is made for certain 
data, with a determination then being made as to whether or 
not a graphical element selected during this time is data for 
which derived data calculations are possible. Calculation is 
possible in cases where this is another data curve and an 
interface for calculating derived data is therefore displayed 



as a determination that it is possible to calculate derived 
data for this data. If, during this time, a selected graphical 
element is a calculated niomerical value display, then the 
calculation results are for a graphical element for which 
calculations are not possible. It is therefore determined that 
an adjustment operation can be achieved, and adjustment mode 
is therefore gone to so that a derived data adjustment user 
interface is displayed . In the case where the same type of derived 
data is made and compared for a plurality of items of data, 
as is often the case in the operation of an analysis apparatus, 
it is no longer necessary to return to an initially designation 
and repeat operations after completion of a series of operations 
for each item of data as was the case in the related art . Instead, 
it is possible to perform derived data calculations for other 
items of data or go to and execute other modes of operation 
at turning points midway through operations. 

Further, in the present invention, when it is wished to 
calculate the same type of derived data for this data at the 
time when derived data is calculated for certain data, so that, 
for exaii^le, it is wished to calculate the same type of derived 
data through calculations of interpolated cirystallization 
start temperature for the same data after calculating the 
interpolated melting start temperature, if calculation 
parameters are again inputted to a derived data calculation 
user interface for designating connection points using a 
displayed cursor, etc. , calculations can be executed promptly. 



In the present invention is it possible to make designations 
at turning points of operations for processes enabling selection 
in setting conditions for a computer so as to make a selection, 
and it determine to regard what a selection under these 
conditions is designating in a process flow. This reduces the 
load placed on the user and dramatically improves operation 
efficiency compared with the related method. 

The basic construction of the derived data display 
adjustment system according to the present invention is shown 
in FIG . 1 . Reference numeral 1 denotes a computer body, 2 denotes 
input means such as a mouse, a key board, etc and 3 denotes 
a display. The computer body 1 includes derived data type 
selection means 4 , graphical element selection means 5, derived 
data calculating user interface 6, derived data calculating 
means 7, derived data adjusting user interface 8, derived data 
adjusting means 9 and also includes an analytical data storage 
unit 10 for storing analyzed data from a detector (not shown) , 
a derived data storage unit llf or storing calculated data from 
the derived data calculating means 7 and adjusted data from 
the derived data adjusting means 9 , and graphical display means 
12 for receiving signals from the analytical data storage unit 
10, the derived data storage xinit 11, and the graphical element 
selection means 5, and generating a graphical display signal 
for output to the display 3. A graphical display signal for 
the analytical data stored at the analytical data storage unit 
10 is generated at the graphical display means 12 for graphical 
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display at the display 3 in accordance with a program provided 
at the computer 1. 

The operation of the present invention will now be 
described with reference to the flowchart of FIG. 2. When it 
is wished to specify analytical data stored in the analytical 
data storage unit 10 and calculate derived data for this data 
from displayed graphs for the analytical data, first of all, 
target data is specified by designating through pointing, etc. 

-2_ (graphical element selection means 5) using input means 2 such 

as a mouse to the data on the screen. [Step 1(S1)] 
Next, a menu is displayed and the type of derived data to be 

f-j calculated is designated (derived data type selection means 

l^j^ 4) from the input means 2. [Step 2(S2)] 

g A determination is made as to whether or not the specified 

Q. graphical element is capable of being subjected to derived data 

calculations. [Step 3 {S3)] When calculation is possible, a 
derived data calculation user interface 6 is started up and 
a parameter input screen is displayed. [Step 4(S4)] 
When parameters are inputted from the input means 2 at this 
stage using the derived data calculation user interfaces, [Step 
5 ( S5 ) ] then a state where calculation is possible is ascertained, 
the derived data calculation means 7 operates so as to calculate 
derived data, and the calculation results are stored in the 
derived data storage unit 11. [Step 6(S6)] 

When the same derived data calculations are performed for the 
same graphical elements at this time, [Step 4] is returned to. 
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the derived data calculation user interface 6 is activated again 
and the parameter input screen is displayed. If parameters are 
inputted again anew from the input means 2 to the derived data 
calculationuser interface 6 [Step 5], then [Step 6] is repeated. 
The following step is then preceded to when the same derived 
data calculations are not continued for the same graphical 
elements at this time. [Step 7(S7)] 

When the same derived data calculations are not carried out 
for the same graphical elements, the user determines whether 
or not the same derived data calculations are to be carried 
out for other data, or whether adjustment of derived data is 
to be carried out [Step 8(S8)]. 

When this is performed, [Step 9(S9)] is proceeded to and 
selection of a new graphical element is performed. [Step 9] 
When the same derived data calculations are not performed on 
other data and derived data adjustment is also not performed, 
calculation completion is designated, calculation mode is ended 
[step 13 (S13) ] , and the derived data calculation operation is 
complete. Further, in [Step 3], when the selected graphical 
element cannot be subjected to calculations, the derived data 
adjustment user interface 8 is activated and the parameter input 
screen is displayed. [SteplO (SIO) ] When parameters are inputted 
from the input means 2 at this stage using the derived data 
adjusting user interface 8, [Step ll(Sll)] the derived data 
adjustment means 9 operates so as to adjust the derived data, 
and the adjustment results are stored in the derived data storage 
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unit 11. [Stepl2 (S12) ] The aforementioned [Step 8] isproceeded 
to in order that the user can make a determination as to whether 
to perform the same derived data calculations on other data 
at this time or whether to perform adjustment of the derived 
data. When this is carried out, [Step 9] is returned to, and 
when this is not carried out, the process ends after passing 
through [Step 13] as a result of the derived data calculation 
already having ended. 

Amain feature of the present invention is that there is provided 
a function [Step 9] whereby, at the turning point [Step 8] of 
whether to perform derived data calculations or perform derived 
data adjustment, when the same derived data calculation is to 
be performed on other data or adjustment of the derived data 
is to be performed, it is possible to select graphical elements 
anew. A further function [Step 3] is also provided whereby when 
selection of graphical element is carried out, a determination 
as to whether or not calculation is possible is made 
automatically at the computer so that it is not necessary for 
the user to select whether or not to perform a calculation or 
perform adjustment . The derived data stored at the derived data 
storage unit 11 is also sent to the graphical display means 
12, a display signal for the derived data can be synthesized 
to give a graphical display in a numerical f onnat at the graphical 
display means 12 and can then be displayed at the display 3 . 

A specific example of a derived data display adjustment 
system of the present invention is now described giving an 
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example of data for a differential scanning calorimeter 
constituting thermal analysis apparatus. The kind of 
characteristic curve shown in FIG. 3A is obtained by the DSC 
for each item of data. The display then becomes as shovm in 
FIG. 3A when DSC curves obtained for a plurality of items of 
data at the analysis apparatus are displayed at the display. 
There are also demands where interpolation melting start 
temperatures are calculated for each item of data for comparison 
and investigation, with it being wished to give notification 
of this in the form of a graphical display for ease of 
understanding . 

(a) First, the user clicks the DSC curve constituting the 
calculation source. Data from the plurality of data that is 
to constitute the current subject of calculation is then 
specified as the curve shown by the arrow in FIG. 3B. 

(b) The user selects interpolated temperature calculation from 
a menu on the screen. In this way, the operation to be carried 
out is a derived data calculation/adjustment operation and the 
type of this derived data is specified as an interpolated 
temperature calculation. 

(c) The analysis apparatus receives the specification of the 
data that is to constitute the calculation target and displays 
an X-Y cursor on the screen. This is achieved by displaying 
a derived data calculation user interface. 

(d) The user then operates the cursor to designate two points 
for calculating the interpolated melting start temperature. 
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In this case the derived data to be investigated is the 
interpolated melting start temperature. The two points selected 
are self-evident as the stabilization point for both sides of 
the point of inflection of the low temperature side curve and 
the maximum gradient point for the root diameter DSC curve. 
This selection is therefore appointed as a user operation. This 
is achieved through input of the operation parameters. 

(e) Calculation is then possible when the parameters are 
specified. The analysis apparatus then draws a line connecting 

I, the two points and displays the points of intersection with 

this line, and displays the temperature constituted by the 

jji. X-coordinate value in a numerical manner in the vicinity of 

this point of intersection as shown in FIG. 3C. This is achieved 

flJ by calculating the derived data. 

-q 

M However, the interpolated melting start temperature displayed 

13 

numerically is displayed in such a manner as to be superimposed 
with other data curves, making the graph difficult to see. It 
is therefore wished to move the position of displaying these 
numerical values prior to executing interpolated temperature 
calculations for other data. 

(f) In the present invention, the user can select numerical 
displays for interpolated melting start temperatures on the 
screen prior to selecting other data curves. This is achieved 
by the selection of graphical elements. 

(g) The selected graphical elements are numerical displays for 
the derived data. The analysis apparatus therefore recognizes 



this as information indicating that calculation is not possible, 
changes over to adjustment mode, and displays a 
rectangular-shaped image region for the numeric display as shovm 
in FIG. 4D. This is achieved by displaying an adjustment user 
interface when it is determined that calculation is possible, 
(h) The user can then drag the rectangular region to a preferred 
position so that the numerical display does not overlap with 
the DSC curve, as shown in FIG. 4E. This is achieved by adjusting 
the derived data. 

In the above operation, derived data calculation and adjustment 
is completed for one item of data. The procedure in (a) to (h) 
is also repeated for other items of data. Finally, a graphical 
display that is easy to see as shown in FIG. 3D can be made. 
In the above procedure, that operated by the operator is (a) , 
(b) , (d) , (f), (h) , with (c) , (e) and (g) being automatically 
executed in the process flow of the analysis apparatus. 
In this embodiment, interpolated melting start temperature of 
a DSC is given as an example of derived data but a wide variety 
of other data types may also be adopted. For example, with JIS 
K 7121 , in addition to the melting temperature there are a melting 
peak temperature and an interpolationmelting start temperature, 
giving three types. In addition, a liquid crystal temperature 
and a glass transfer temperature are also obtained as derived 
data. Further, in the field of thermal analysis, with regards 
to DSC 's, thermogravimetry (TG) and thermo-mechanical analysis 
(TMA) etc., a plurality of JIS ' s are defined according to the 



-16- 



object of utilization of a multiplicity of derived data. First 
order differentiation data and integration data obtained using 
differentiation or integration operations can also be utilized. 
There is also derived data decided upon between participants 
that is not publicly defined. The example described here is 
not limited in this respect, and the present invention may also 
be applied to calculation and adjustment of derived data for 
this kind of broader range. 

In the derived data display adjustment system of the 
present invention, when calculation of derived data or 
adjustment of derived data is implemented in a process of 
analysis by analysis apparatus, it is possible to select new 
graphic elements for which it is wished to calculate or adjust 
derived data. When graphical elements selected during this time 
may be subjected to calculations, a derived data calculation 
user interface is displayed. When calculation is not possible, 
a derived data adjustment user interface is displayed. 
Transitions between calculating mode and adjustment mode and 
selection of data to be taken as a target at turning points 
in the aforementioned operationmay therefore be freely executed 
simply by designating graphical elements on a screen. The 
operation therefore has a small turn-around compared with the 
related method, troublesome operations are reduced, the load 
on the user is alleviated and the desired graphical display 
can be easily and rapidly made. Further, mode transitions can 
be easily implemented and in addition to being able to perform 
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adjustment with respect to the displaying of derived data that 
interferes with displaying of other data, derived data 
calculation operations for the other data are entered and the 
burden placed on the user (stressf ulness) is alleviated. 

Further, in the present invention, when the selected 
graphical elements are data curves, when the derived data is 
displayed, a moveable derived data display region is also 
displayed so that when a graphical element is selected with 
a cursor, with the conditions set at the computer, a user 
interface corresponding to executable processing is displayed 
for this graphical element, and an instruction operation that 
specifies the operating mode simply by specifying the graphical 
element may be carried out. This reduces the labor involved 
and dramatically reduces the burden placed on the operator. 
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